Culture of human neoplastic gastrointestinal smooth muscle cells.
Due to limited growth potential of primary cultures and the absence of continuous lines of healthy enteric smooth muscle, we have studied the culture behavior of neoplastic gastrointestinal smooth muscle cells. Forty-six human enteric smooth muscle neoplasms (leiomyomas and leiomyosarcomas) were studied while fresh and/or after culture in vitro and growth in vivo in athymic nude mice, with assessments made of morphology, growth characteristics, and biochemical markers of differentiation. The state of differentiation of the tumors varied, with well-differentiated tumors tending to express binding sites for the gastrointestinal hormone cholecystokinin, whereas less well-differentiated tumors did not. Poorly differentiated tumors were the easiest to establish in culture in vitro and to grow in vivo in nude mice. When the cells placed directly into culture proliferated to confluent density, they underwent morphologic differentiation from a spread, fibroblastlike shape to a slender spindle morphology, with these cells possessing fewer biosynthetic organelles and arranging themselves in characteristic "hill and valley" arrays. However, the highly differentiated characteristics of expression of desmin or cholecystokinin-binding sites were not observed in cultured cells. In contrast, cells that had been passaged in nude mice before culture displayed a proliferative phenotype and failed to undergo morphologic differentiation on reaching confluent density. Four human enteric smooth muscle cell lines (documented by chromosomal analysis) originating in stomach, jejunum, ileum, and rectum were established using this strategy.